Objective-To examine prospectively the natural course of bulimia nervosa (BN) and eating disorder not-otherwise-specified (EDNOS) and test for the effects of stressful life events (SLE) on relapse after remission from these eating disorders.
Introduction
Although an increasing number of studies have investigated the course of eating disorders (ED), 1 most are treatment-outcome studies. Notable exceptions include Herzog et al.s' 2 long-term study of bulimia nervosa (BN) and anorexia nervosa (AN), Milos et al.s' 3 followup study of a mixed clinical/community sample of AN, BN, and ED not-otherwise-specified (EDNOS)., and Agras et al.s' 4 multi-site follow-up study of a mixed sample of AN, BN, and EDNOS. Herzog et al., 2 studying the natural course at 7.5 years of women with BN and AN, found AN had a lower recovery rate than BN. Milos et al., 3 in their naturalistic 30-month follow-up study in Zurich, found that EDs are characterized by a fluctuating temporal course with instances of remissions followed by relapses both within and between diagnoses.
While research has established that AN has a worse course than other ED in both naturalistic 1 and treatment 5 literatures, questions remain regarding the course of other diagnoses, particularly EDNOS. EDNOS is by far the most prevalent ED diagnosis in most outpatient settings, 6, 7 has demonstrated clinical significance but has received, except for the specific sub-example of binge eating disorder, little research attention. 8 Agras et al. 4 reported that over 4 years of prospective follow-along EDNOS remitted more quickly than AN and BN but that time to relapse among remitted cases did not differ significantly between EDNOS and either AN and BN. Ben-Tovim et al. 9 reported that the 5-year course of BN and EDNOS were nearly identical, with remission rates of 74 and 78%, respectively. In our previous analysis of 5-year course, 10 BN and EDNOS differed little with both categories showing similar patterns of remissions (74 and 83%, respectively) and relapses (47 and 42%, respectively). Thus, emerging data for BN and EDNOS suggest that their longer-term outcomes appear comparable. 1 A related research need is to identify prognostic factors for BN and EDNOS outcomes. While some predictors have emerged for AN, such as older onset, longer duration, and lower weight, 2, 11 reliable predictors for the natural course or treatment outcomes of BN and EDNOS have not been identified. 2, 10 The literature contains hints that for BN, psychiatric comorbidity, personality disturbances, general psychosocial distress, and poor self-esteem may predict poorer outcomes. 1, 9, 12, 13 Other long-term studies, however, have failed to support hypothesized clinical predictors. In the case of EDNOS, Ben-Tovim et al. 9 were unable to identify any predictors of 5-year outcomes, and for BN and EDNOS, Grilo et al. 10 reported that personality disorders were unrelated to remissions or relapses.
The inconsistent literature on the impact of personality disturbances on ED outcomes 10, 13 may reflect several factors including, for example, different assessment instruments, varied personality classification models, and different recruitment methods. 14 Personality disturbances may also exert their effects on the course of ED indirectly, perhaps by influencing other factors that increase the risk of poor outcomes (i.e., accelerated relapse) such as increased tendency to experience stressful life events. For example, Daley et al. 15 found that certain personality disorders (Cluster A and B diagnoses) predicted interpersonal and episodic stressful life events, which-in turn-predicted a worse course of depressive symptoms even after controlling for initial depression severity. This seems a logical line of investigation to pursue further with EDs. Small early studies reported that stressful events were associated with BN relapse 16 and that both personality disturbance and stressful events 17 were associated with worse course at 1-year follow-up. Most recently, in a large and long-term longitudinal study, Keel et al. 12 found that poor psychosocial function increased the risk of post-remission relapse in women with BN. Keel et al. 12 speculated that poor psychosocial functioning might partly reflect personality disturbances that increase risk for stressful events and/or relapse but emphasized that longitudinal studies would need to assess these constructs directly (personality psychopathology and stressful events) after ED remission, to definitely test their roles on precipitating relapse.
The present study examined prospectively the 6-year natural course of BN and EDNOS with the aim of testing the effects of stressful life events (SLEs) on relapse after remission from these ED. The present study aimed to test prospectively the association between postremission time-varying levels of SLEs and relapse while controlling for two severity markers (psychiatric comorbidity and ED duration), 1 and time-varying status of two contrasting forms of PD psychopathology-BPD and obsessive-compulsive (OCPD). We focused on time-varying changes or fluctuations in these two forms of PD given 1 : this dimensional approach may have greater conceptual relevance and empirical validity 18, 19 while providing greater statistical power 2 ; BPD and OCPD reflect contrasting behaviors (instability and impulsivity versus control and rigidity, respectively) associated with different patterns of ED, 14 functioning 19 and stressful life events 20 ; and cluster-B PD and OCPD have been found to be associated prospectively with higher versus lower rates, respectively, of alcohol use relapse. 21 We hypothesized that time-varying increases in negative life events would prospectively predict ED relapse and that, when considered jointly, time-varying increases in BPD criteria would increase ED relapse risk whereas increases in OCPD criteria would decrease ED relapse risk.
Method Participants
Participants were enrolled in a NIMH-funded multi-site prospective naturalistic study (Collaborative Longitudinal Personality Disorders Study); the aims, methods, and characteristics of participants have been published. 22, 23 The overall study enrolled 668 participants aged 18-45 years with at least one PD or with major depressive disorder. Exclusion criteria included schizophrenia/schizoaffective disorders; active psychosis; organic disorders, post-ECT status, or substance intoxication or withdrawal; IQ below 85, or inability to read English. Of the participants, 64% were female, 76% were Caucasian, 11% African-American, 9% Hispanic-American, and 4% "other ethnicity." Mean age was 32.8 (SD = 8.1) years. Participants were well-distributed across social classes except for small representation from the lowest socioeconomic class. Forty-five percent were out-patients and 11% were inpatients in various mental health settings, 5% were from medical settings, and 39% were self-referred (from advertisements) and were either in or seeking psychiatric treatment. This study received IRB approval at all participating sites. All participants signed written informed consent after procedures had been fully explained.
This study is based on 117 female participants (N = 35 with BN and N = 82 with EDNOS). Of the overall N = 688 enrolled in CLPS, N = 132 females met criteria for either BN or EDNOS-of which N = 117 were selected for this study because they achieved a remission from their ED and had at least 6 months of follow-up data. Our previous report 10 was based on 92 of these patients who met criteria for current BN or EDNOS at baseline. Of those 92 patients, 77 (N = 18 with BN and N = 59 with EDNOS) remitted from their ED and are included in this study. In addition, we included 40 females with history but not current ED (N = 17 with BN and N = 23 with EDNOS) at baseline. We focused on females since the majority of ED cases are female and the limited number of males with ED diagnoses and follow-up data (N = 11) precluded analysis. Overall, the 117 female ED patients had a mean age of 31.2 (SD = 8.1) years, 95 (81%) were Caucasian, and 94 (80%) had at least some college education. Participants had a mean of 1.96 (SD = 1.4) additional lifetime Axis I psychiatric disorders, a mean of 1.84 (SD = 1.7) PDs (89% met criteria for at least one PD), and a mean duration of ED prior to remission of 12.6 (SD = 9.2) years. BN and EDNOS groups did not differ significantly on any of these variables. Of the 35 BN participants, 4 (11.4%) had a history of AN and 10 (28.6%) had a history of EDNOS. Of the 82 EDNOS participants, 7 (8.5%) had a history of AN and 15 (18.3%) had a history of BN.
Procedures
Participants were interviewed in person by experienced interviewers with masters or doctoral degrees in mental health disciplines. Research interviewers underwent extensive standardized training to achieve reliability in the administration of the major diagnostic measures for both Axis I psychiatric and Axis II personality disorders. 24 The research interviewers were monitored and received ongoing supervision by investigators at each site, as well as supervision across sites to prevent drift.
To establish diagnoses at baseline entry into the study, interviewers administered the Structured Clinical Interview for DSM-IV Axis I Disorders-Patient Version (SCID-I/P) 25 to assess Axis I psychiatric disorders, and the Diagnostic Interview for DSM-IV Personality Disorders (DIPD-IV) 26 to assess all PD diagnoses and their criteria. In this longitudinal study, participants were re-interviewed at 6 and 12 months and then annually thereafter. The course of BN and EDNOS was assessed using the Longitudinal Interval Follow-up Evaluation (LIFE). 27 The course of PD was assessed using a modified version of the DIPD-IV-the DIPD-FAV. 28 The occurrence and specific timing of stressful life events was assessed using the Life Events Assessment (LEA; 20 ) administered at baseline, 6 and 12 months, then annually thereafter. During each of the follow-up assessments, interviewers used a calendar for the exact follow-up interval and oriented participants to the interval by first using major time points, such as birthdays, holidays, vacations, and any other major events specific to each participant.
Assessment Instruments
Structured Clinical Interview for DSM-IV Axis I Disorders-Patient Version (SCID-I/P)-The SCID-I/P 25 is a widely-used diagnostic interview to assess current and lifetime Axis I psychiatric disorders. When assessing the ED diagnoses, assessors strictly adhered to the SCID-I/P and DSM-IV criteria and principles. The SCID-I/P specifically assesses BN; the diagnosis of EDNOS was assigned, following the DSM-IV principles, if ED features were present and resulted in clinically meaningful levels of impairment (despite failure to meet criteria for the "formal" diagnoses of BN or AN). In the current study, median kappa coefficients for inter-rater reliability for psychiatric disorders ranged from 0.57 to 1.0, and the median kappa coefficient was 0.77 for ED diagnoses. 24 Longitudinal Interval Follow-Up Evaluation-The LIFE, 27 a semi-structured interview rating system with demonstrated reliability and validity, 29 assesses the longitudinal course of psychiatric disorders, including ED. The LIFE has served as the primary measure of major longitudinal studies of AN and BN 2,11 and other psychiatric disorders, including depressive 30 and anxiety disorders. 29 The present study administered the LIFE to measure the presence and severity of psychopathology on a weekly basis for the prior interval period (using the calendar recall method). The LIFE quantifies the severity of psychopathology on weekly "Psychiatric Status Ratings" (PSRs), which are made for each disorder present. For ED, PSRs use the following three-point scale: PSR = 1 signifies no symptoms; PSR = 2 correspond to subthreshold symptoms with up to moderate functional impairment; and PSR = 3 indicate symptoms meeting full diagnostic criteria. Studies have reported good to excellent reliability for the LIFE. 29, 31 Assessors in this study were trained and certified by the LIFE developers and official training staff at Brown University. Official LIFE trainers provided ongoing training and consultation regarding the LIFE and we followed methods that have been demonstrated to maintain long-term reliability. 31 Diagnostic Interview for DSM-IV Personality Disorders (DIPD-IV)-The DIPD-IV 26 is a semi-structured diagnostic interview for assessing PD. Each of the criteria for all PD diagnoses is assessed with one or more questions, which are then rated on a three-point scale (0 = not present; 1 = present but of uncertain clinical significance; 2 = present and clinically significant). The DIPD-IV requires that criteria be present and pervasive for at least 2 years and be characteristic of the person for most of his/her adult life to be counted toward a diagnosis. In the present study, inter-rater reliability (based on 84 pairs of raters) kappa coefficients for PD ranged from 0.58 to 1.0. 24 DIPD-IV-Follow-Along Version (DIPD-IV-FAV)-The DIPD-FAV 28 is a modified version of the DIPD-IV developed specifically for assessing the longitudinal course of PD. Each PD is assessed longitudinally with ratings made on a scale (0, 1, 2) for each month during the specific interval time period assessed. Reliability on the DIPD-IV-FAV based on the ratings of two overlapping time points (i.e., Month 6 was rated twice for N = 453 cases) resulted in kappa coefficients ranging 0.68-0.78.
Life Events Assessment-The LEA 20 assesses the occurrence of stressful life events including their specific timing during the specific interval period facilitated by the use of the calendar recall method. The LEA was empirically established 20 and has been used in longitudinal studies of other psychiatric problems, including alcohol use disorders. 21 Participants are asked if any of a list of 82 events or circumstances occurred since the last follow-up interview. For any endorsed stressful events, participants are asked to provide the start and end dates for each specific event using the calendar for the interval period. The LEA assesses 59 negative events and 23 positive events subcategorized into stress domain domains (see Table 1 ): work, school, social/friendship, love, family, health, and financial; two other domains-crime/legal and children-were infrequently endorsed and therefore not analyzed. 26 Pagano et al. 20 found low associations between items within stress domain categories and between stress domain categories (r = 0.07-0.34).
Definitions of Remission and Relapse
Remission from BN and EDNOS was defined as eight consecutive weeks with PSR ratings on the LIFE less than two. Relapse was defined as eight consecutive weeks with PSR ratings of two or greater (reflecting any ED). Thus, in defining relapse we aimed to determine a return of any clinically-meaningful ED symptoms with impairment without regard to whether participants relapsed to the "same" ED diagnosis (BN versus EDNOS) or "migrated" to a different ED diagnosis (see Ref. 3 ). These definitions of remission and relapse parallel those used in studies of other psychiatric disorders. 30 
Data Analyses
Statistical analyses were conducted using SAS version 8.0, using PROC FREQ, PROC ANOVA, PROC LIFETEST, and PROC PHREG. Lifetable survival methods 32 were used to analyze time to ED relapse among patients with remitted ED. The Kaplan-Meier 33 method, which is well suited for analyzing longitudinal data for psychiatric problems, 34 was used to estimate cumulative relapse rates. Wilcoxon chi-square test was used to compare proportion of BN and EDNOS that relapsed. Cox proportional hazards regression (PHREG) tests for significance 35 were used for the omnibus predictor analysis of time to ED relapse (determined using the LIFE). PHREG tested stressful life events as time-varying predictors of time to ED relapse jointly along with two predictor variables reflecting severity (number of psychiatric disorders and ED duration, determined using the SCID-I/P) and two timevarying covariates reflecting dimensional changes in PD (i.e., changes in number of criteria for BPD and OCPD, determined using the DIPD-IV-FAV). Analyses were able to examine time-varying changes in the predictor variables (SLE and PD-status) prior to ED relapse because of the nature of the LIFE-FAV, DIPD-FAV, and LEA structured interview assessments that pinpointed events and changes facilitated by the use of calendar recall methods. In predicting time to ED relapse in these PHREG analyses, we collapsed together BN and EDNOS given the absence of differences in time to relapse between these two diagnoses. Table 1 summarizes Cox PHREG analyses testing stressful life events as time-varying predictors of time to ED relapse jointly along with predictor variables reflecting severity and time-varying covariates reflecting PD psychopathology. Cox PHREG analyses revealed that the total number of stressful negative life events significantly predicted time to relapse (hazard ratio (HR) = 1.52, p < 0.04). Specific types of stressful life events that predicted ED relapse were elevated work stressors (HR = 3.04, p < 0.01) and social/friendship stressors (HR = 3.13, p <0.04). In the nine sets of PHREG (conducted separately for each class of stressful life events), none of the covariates (psychiatric comorbidity, ED duration, dimensional changes in BPD/OCPD status) were statistically significant. 
Results

Relapse Among BN and EDNOS Over 60 Months
Stressful Life Events Predicting Time to ED Relapse: Omnibus Analyses
Discussion
The present report represents a novel contribution to the literature on the prospective associations between time-varying fluctuations in stressful life events and PD psychopathology and subsequent relapse among women who had remitted from BN and EDNOS. First, the 6-year natural course of post-remission relapse in BN and EDNOS differed little, with both ED categories showing similar proportions of relapses and time to relapse. These findings add to the growing literature regarding the clinical significance of EDNOS 36 and the need for further research on this most common ED diagnosis. 6, 7 Second, higher work stress (e.g., serious difficulties at work, laid off or fired) and higher social/ friendship stress (e.g., broke up with a friend, lost a friend) represent significant warning signs for triggering relapse for women in remission from BN and EDNOS. Third, two clinical severity predictors with mixed support in the literature, 1 psychiatric disorder comorbidity and ED duration, were unrelated to ED relapse. Time-varying dimensional changes of co-occurring PD psychopathology were not statistically significantly related to relapse but inspection of effect sizes suggests that higher BPD scores may increase chances while higher OCPD scores may decrease chances of ED relapse when considered jointly with SLEs.
Over the 6-year period of prospective follow-up in this study, the probability of postremission relapse was 46% for BN and 41% for EDNOS. These findings suggest that EDNOS is a clinically-meaningful category that has roughly the same course as BN over 6 years. Thus, the current EDNOS construct, although flawed, does capture a clinically meaningful group of persons with ED-related problems (see Ref. 36 ). The challenge for DSM-V is to define more useful categories for clinicians and researchers.
Our findings suggest that the occurrences of negative stressful life events, most notably higher work stress and higher social stress, represent significant warning signs for relapse among women in remission from BN and EDNOS. These specific stressors (work or unemployment issues and social-interpersonal issues) have been found to impact negatively on other health outcomes in previous prospective studies 37 and our findings increase their generalizability to predicting worse course in patients with ED. These findings might suggest that clinicians working with these ED patient groups consider integrating relapse prevention and coping skills methods for dealing with stressful life events.
We note several methodological issues as context for interpreting our findings as well as for informing future research efforts. We focused on BN and EDNOS and therefore cannot address the course of AN. As our participants were patients recruited for a longitudinal study with a primary focus on PD and MDD, our findings may not generalize to non-treatmentseeking community samples of individuals with ED or patients who present to ED specialty clinics, which themselves might have different forms of clinical biases. Given our recruitment methods, the rates of PD in our ED patients are higher than reported for some clinic-based samples 14 although the high proportion of EDNOS observed in our study group is consistent with findings reported by both general psychiatric services 6 and by other studies of patients with PD. 38 We note our findings regarding stress and relapse may also not generalize to ED patient groups largely or completely free of PD psychopathology. It is possible, for example, that ED patients without PD experience fewer stressful life events or cope with them differently than ED patients with PD. Our sample size may have precluded us from identifying other significant predictors. While the hazards ratios for psychiatric comorbidity and ED duration were close to 1.0 (indicating no association), the hazard ratios for time-varying changes in BPD (range 1.66-1.98) and OCPD (range 0.45-0.61) criteriawhile not statistically significant are perhaps clinically meaningful.
Another methodological limitation concerns the ED assessments. We relied on the LIFE, the primary assessment instrument used in major longitudinal studies of psychiatric disorders 30 and in landmark ED studies. 2, 11 This assessment instrument, however, did not allow examination of changes in the core features of ED (i.e., overvaluation of shape/weight 39 ) during relapses or examination of specific examples of EDNOS, such as binge eating disorder or subsyndromal variants of specific ED. Although other assessment instruments can provide more detailed data regarding ED features at specific time-points, 40 those approaches-unlike the LIFE-do not lend themselves well to survival analyses. A related issue is that the LIFE definitions of remission and relapse (i.e., 8 consecutive weeks with no symptoms) while representing widely-used research conventions across psychiatric disorders including ED 2,11 do not reflect formal (e.g., DSM-IV) nomenclature.
A final limitation is the potential for confounding by treatment, a characteristic of all naturalistic longitudinal studies of clinically ascertained participants. We have previously documented that PD severity was positively associated prospectively with treatment utilization. 41 These findings, which converge with most naturalistic studies, 42 indicate that clinical severity drives treatment use. These findings parallel reports of intensive (inpatient) treatments predicting worse ED outcomes, which likely reflects greater severity. 9 We emphasize that our study was designed to examine prospectively the impact of stressful life events on relapse in women in real-world clinical settings who had remitted from BN or EDNOS, not with experimentally manipulated treatments (controlled treatment trials). Indeed, in contrast to naturalistically-delivered treatments in the community, which tend to be unrelated to BN/EDNOS outcomes, 9 empirically-supported treatments for these diagnoses at specialty programs tends to produce robust outcomes. 5 Several notable methodological strengths also provide context for our findings. Our design was prospective and experienced and highly trained assessors administered well-established structured diagnostic and clinical interviews annually over a 6-year period. Our analyses represent a novel contribution to the longitudinal literature in examining time-varying changes in both the occurrence of stressful life events and in the fluctuating nature of dimensional scores of two contrasting forms of PD psychopathology (i.e., BPD and OCPD). Our analyses were able to examine time-varying changes in these predictor variables (stressful life events and PD-status) prior to ED relapse because of the nature of the three structured interview assessments repeated annually that pin-pointed the timing of events and changes using detailed calendar recall methods. These prospective analyses support the potential role of negative stressful life events, and specifically higher work stress and higher social stress, in increasing risk for relapse among women in remission from BN/EDNOS. Of the 117 patients with eating disorders (comprising bulimia nervosa and eating disorder not otherwise specified), 50 (43%) relapsed during the 6-year period of prospective follow-up. b SLE = stressful life events, which were tested as time-varying predictors c Time-varying proportion of number of borderline personality disorder (BPD) criteria met.
